Vibrational study of dialkylphosphonates: di-n-propyl- and di-i-propylphosphonates by semiempirical and ab initio methods.
Fourier transform infrared and Fourier transform Raman spectra of n-C(3)H(7) and i-C(3)H(7) dialkylphosphonates have been obtained. Semiempirical AM1 and the ab initio orbital molecular RHF/6-31G* theories have been used to study the molecular geometry, and the harmonic vibrational spectra with the purpose to assist the experimental assignments of these compounds. An extensive discussion on the assignment of the C-C, C-O, P-O and P=O stretching is carried out based on experimental data of compounds which have the propyl and isopropyl groups, as well as comparing the vibrational spectra of propane. Most of the RHF/6-31G* and AM1 results, once applied the appropriate scaling factor, showed an excellent agreement with the experimental wavenumbers. A few calculated frequencies related to CC and CO stretching do not agree well with the experimental trends.